INTRODUCTION
Non-communicable disease (NCD), including cardiovascular disease, diabetes, chronic lung disease and cancer, is the leading cause of death in the world (Lozano et al. 2012 ). Although NCD is usually regarded as a disease of affluence, more than 80% of the mortality attributed to NCD occurs in low and middle-income countries (LMIC) and 30% of these deaths are premature and preventable (World Health Organization 2015) . NCD is associated with four main behavioural risk factors; tobacco use, physical inactivity, unhealthy diet and harmful use of alcohol. All these risk factors are modifiable and present an opportunity to reduce the impact of NCD. Health professionals are in an unique position to intervene and influence the risk of NCD in their day-to-day work.
BACKGROUND
The majority of published work addresses tobacco cessation. Advice from physicians has been reported to affect tobacco cessation positively . Evidence from the 1980s demonstrated that advice from physicians facilitated smoking cessation, but there was low detection of smokers then and only a few received advice . Use of pharmacotherapies increased the success rate of cessation attempts and counselling and other interventions, such as motivational interviewing, have been proposed as effective methods ). There was little difference between minimal advice and more intensive interventions such as use of several consultations and additional materials . In particular, the number of follow-up visits to the doctor had minimal effect nor did aids such as demonstration of expired carbon monoxide . Longer counselling sessions showed no significant benefit when compared with shorter (ten minutes or less) sessions, although this result was based on a single study . Overall it has been estimated that brief advice offered by physicians increased cessation rates from a baseline of approximately 2% by a further 1-3% . As 80% of the population visit a physician annually there is great opportunity to reduce smoking by simple advice from a physician. Pharmacotherapy increased cessation rates by 1.5 to 2.5 fold ) thus offering both advice and pharmacotherapy is clearly sensible.
Nurses are a larger clinician group than physicians and there is strong evidence that advice offered by nurses, especially in hospital settings, increased cessation attempts (Rice et al. 2013) . Advice offered in health centres, while less effective, probably has some impact. Similar results were found in nursing compared with physician consultations, as single sessions lasting no more than ten minutes were as effective as more intensive interventions. Additional resources, including written materials and carbon monoxide monitoring showed no additional effect, nor did additional clinic sessions or telephone support. However, there is evidence that nurses who integrated smoking cessation within other duties were less effective than those with a specific health promotion role (Rice et al. 2013) .
There are few studies exploring clinicians' impact on improving dietary intake and increasing physical activity. A systematic review and meta-analysis of interventions to improve diet showed dietary advice decreased cardiovascular risk by lowering both blood pressure and low density lipoprotein (Hartley et al. 2013) . The authors concluded that advice to increase fruit and vegetables had favourable effects on cardiovascular disease risk factors.
A systematic review of programmes to reduce weight using diet and/or exercise (Johns et al. 2014) has shown diet alone is not significantly different from diet combined with physical activity at three months follow-up, but at twelve months the combined programmes showed superior weight loss. Increases in body mass index (BMI) are associated with an increased risk of type 2 diabetes, cardiovascular disease and some cancers. Studies have shown that weight loss alone in overweight or obese people is beneficial. However, there are additional benefits derived from physical activity in cardiovascular disease, where studies have shown that increased steps per week in combined programmes reduce risk more than diet or physical activity alone (Johns et al. 2014 ) -again demonstrating a synergy between components of public health interventions.
A literature review and meta-analysis has demonstrated almost unanimous evidence in favour of primary care staff providing advice to patients about weight loss (Rose et al. 2013) . However, some studies reported that while overweight patients responded well to advice, obese patients were less likely to act on advice. Thus advice from clinicians is likely to be effective in overweight patients. Despite this, some clinicians are reluctant to engage with patients, General Practitioners (family physicians) in London were reported to consider that weight should be managed by patients themselves and should not be within the role of the physician. However this may not reflect current opinion, as these results were from a study reported in 2005. One reason for this lack of enthusiasm may be that physicians perceived that patients did not adhere to dietary advice, whereas patients stated they found dietary advice ineffective and sometimes ignored or adapted it (McClinchy et al. 2013) . Furthermore, patients viewed structural influences such as the time available to shop and cook, as important factors in non-adherence. McClinchy et al noted weight management was the predominant dietary topic discussed by physicians and healthy eating was rarely mentioned outside of weight management.
As shown above NCD causes nearly 70% of deaths worldwide and 82% of the 16 million people who died prematurely, or before reaching 70 years of age, occur in low-and middle-income countries (World Health Organisation 2016) . Thus a study that considered how NCD could be prevented in newly industrialised countries was indicated.
METHODS

Aims
In the overall CIH study it was hypothesised that the synergy resulting from addressing the community, workplaces, schools and clinicians would reduce risk factors for NCD. Here we report on clinicians. The overall aim of CIH with respect to clinicians was that they would help patients, who came to them for a consultation for any reason, to reduce risk factors for NCD.
In this paper it is hypothesised that CIH interventions among clinicians will increase:- Preparedness to advise patients to reduce tobacco use, improve dietary intake and increase physical activity  Use of tests and measurements relevant to NCD  Discussion of risk factors for NCD with patients  Advice and treatment for smoking cessation, weight loss and increased physical activity  Availability of interventions (e.g. medication, counselling, referral to other agencies)  Use of available interventions
Design
The CIH study was designed as a whole community, comparator group study incorporating action-orientated research to examine the prevalence and secular trends of risk factors for NCD. The full methodology for CIH has been reported previously (O'Connor Duffany et al. 2011 ) and the specific sampling has also been given . In essence two geographically separate but similar areas were compared in each site. The specific interventions were designed locally due to the cultural differences between the sites and thus the interventions were not (by design) standardized. A standardized set of interventions give the appearance of scientific rigour but an intervention appropriate in one site might be wholly inappropriate in another. Our approach was to evaluate the community intervention model, not the specific components of the model, which necessarily vary across sites. Training was supplied by the local teams at each site.
Sample/participants
CIH took place in three different sites in Hangzhou city in China, Kerala in India and in Mexico City. CIH was conducted in four main settings; health centres, workplaces, schools and the community at large. The data reported here relate to information collected from questionnaires administered to clinicians.
CIH implemented interventions in the community and workplaces and these are discussed elsewhere . In each clinical site posters were developed and displayed on the hazards of tobacco and passive smoking, health benefits of physical activity and healthy eating. Tobacco-free policy was implemented and "No Smoking" signs displayed. In addition each site decided its own culturally specific approach. The interventions that were relevant to clinicians were:- Tobacco: Staff were trained to deliver smoking cessation advice (China).
 Physical activity: Point of decision prompts were displayed by lifts and stairwells (China, India) to increase physical activity. Work-break exercises and sports interest groups were organised (China). Marked walking paths around the sites were created (Mexico).  Diet: Healthy eating workshops were provided (Mexico). Vegetable seeds and fertilizer were distributed and training provided on vegetable cultivation (India). Healthy foods in canteens were introduced and point of decision prompts for such healthy eating displayed (India).
Data collection
Baseline and follow-up data were collected from a sample of clinical sites within each intervention and control site. All health employees (doctors, nurses, allied health professionals) at each of the clinical sites were invited to complete surveys. The information collected included the frequency of risk factors assessment in routine clinical consultations, how prepared clinicians felt to offer advice and the availability of resources to address risk factor reduction. Data were collected at baseline and after 18-24 months follow-up.
Ethics
Ethical approval was obtained in each country site from appropriate institutional review boards. China: IRB00001052-08003 certified by Peking University Medical Ethics Committee, India: IEC/184 (IEC is Independent Ethics Committee), Mexico: Oficio JST /1003 /08 (JST is Jurisdicción Sanitaria Tlalpan or Tlalpan Health Jurisdiction).
Validity and reliability
The CIH questionnaire was designed by a development team with representation from the three sites and external consultants. It was based on previously validated questionnaires including the Global Adults Tobacco Survey (GATS) (World Health Organisation 2007), WHO STEPwise approach to surveillance (STEPS) (World Health Organisation 2008) and the International Physical Activity Questionnnaire (IPAQ) (Craig et al. 2003) . The development of the CIH questionnaire is discussed elsewhere (O'Connor Duffany et al. 2011) . Surveys were adapted, translated and backtranslated by experts at the study sites or at the study Evaluation Coordination Center. Field tests were conducted from May to July 2008 at all sites and some minor revisions were made to country specific items.
Data analysis
Logistic regression was employed to determine differences between groups and time periods which allows for differences in baseline of risk factors. A logistic regression analysis was conducted with risk factors as dependent variables. Independent variables were time (baseline/follow-up, with baseline as reference category), gender (male reference category) and age. A difference in differences (DiD) approach similar to that used by Vanderos et al (Vanderos et al. 2013 ) was employed to determine the effect of the interventions. Occupational group (nurse, physician or other), type of site (hospital, primary care clinic or other) and gender were used as co-variates.
RESULTS
There were 2280 respondents at baseline, see Table 1 , and 2501 at follow-up. Most respondents were nurses or physicians.
The proportion of physicians completing the surveys decreased from 29.9% to 16.2% in the control and from 29.6% to 23.0% in the intervention, with concomitant increases in the proportion of nurses and other health workers. To account for these differences, a logistic regression analysis was employed and in all analyses in this paper the odds ratios refer to those of the DiD variable (zero for baseline in all cases and for control at follow-up and unity for intervention at follow-up).
In the intervention group, staff felt more prepared to offer advice about the risk factors for NCD with increases in preparedness to offer advice about stopping smoking and improving diet which were statistically significant ( Table 2 ).
There were significant differences between the intervention and control groups for performing measurements and biochemical tests, with clinicians in the control group more likely to take measurements of height, hip, waist and skinfold thickness, but less likely to undertake tests of serum cholesterol and blood pressure. There were no significant differences between the two groups for the likelihood of clinicians discussing the risk factors for NCD with their patients during consultations (Table 3 ).
The resources available for clinicians were explored and it appeared that there were many more available resources for both professionals and patients in the intervention area. Counselling, referrals, traditional remedies (e.g. herbs such as chamomile, mint, linden, tila and cardamom), self-help materials and access to smoking cessation programmes were all more accessible in the intervention sites. Slimming clubs and smoking cessation classes were available in both intervention and control areas, although there was one more for tobacco cessation in the intervention area and one more for improving diet in the control area. Clinicians in the control area had greater access to medications as shown in Table 4 .
There were some differences in the type of resources used in the intervention and control areas (Table 5) . Counselling for all three risk factors of tobacco use, diet and physical activity and referral to smoking cessation programmes were more used in the intervention sites. Medication was more likely to be prescribed in control sites. Traditional remedies were more used in the intervention area and complementary medicine more in control areas. Both intervention and control used slimming clubs, with those in the control area more likely to be utilised for dietary advice and those in the intervention area for increased physical activity. Stead et al (2013) and Rice et al (2013) offer clear evidence for the effectiveness of tobacco cessation for patients who use tobacco but present for other reasons. This approach, showing a strong evidence base for nurse and physician interventions in tobacco cessation was applied in CIH. All clinical staff, whether they were nurses or physicians, were encouraged to offer advice and pharmacotherapy to patients who used tobacco but who were consulting a clinician for other reasons. All three country sites displayed posters about the hazards of tobacco and passive smoking, but only in in China were staff trained to deliver smoking cessation advice. Although staff in the intervention sites did not discuss smoking status or give more advice than those in the control areas, they reported feeling more prepared to advise reducing or stopping smoking. Implementing smokefree health centres and hospital sites encourages tobacco cessation and this was done in both China and India and further supported with "No Smoking" signs in strategic locations. For example, a large hospital in the intervention area in China was designated a no-smoking zone for staff and patients alike and this was advertised with a large sign mounted on the front of the façade. Reflecting staff training in cessation, pharmacotherapy was less available on intervention sites and counselling was used more frequently than in the control area.
DISCUSSION
In India and China posters about the benefits of physical activity were developed and displayed and point of decision prompts were put in stairwells and by lifts in clinical sites. In China work-break exercises and sports interest groups were organised and in Mexico marked walking paths around worksites were created in clinical sites. These interventions should affect physical activity although similar interventions in workplaces in the CIH sites showed no significant changes .
In China and India posters about healthy eating were developed and displayed. In India healthy cooking classes were provided and in Mexico healthy eating workshops were delivered. In India, vegetable seeds and fertilizer were distributed and training on vegetable cultivation provided along with introduction of healthy foods in canteens and the display of point of decision prompts. The above interventions were implemented in all workplaces, including clinical sites. In China, health centre staff were trained in healthy eating and given desk manuals to use in health education. In India, healthy vegetarian lunches were introduced in hospital canteens and healthy cooking demonstrations were held in workplaces including health centres.
There is strong evidence that a combination of interventions (diet and physical activity) is more effective than each alone (Johns et al. 2014 ). This combination approach was used to design the CIH interventions. Probably the single most useful intervention that a clinician can make is to offer simple advice to patients on the risk factors for chronic disease; specifically tobacco, diet and physical activity. The persistent thread in studies is that simple advice given in a short time period, with no reinforcement can have a positive effect on tobacco use, physical exercise, diet and weight loss (Hartley et al. 2013 , Rice et al. 2013 , Rose et al. 2013 . Despite this, clinicians often do not take the opportunity to discuss these issues, although it is probably not because patients are resistant to hearing such advice. In a Swedish study, for example, GPs were assessed as being too restrained in giving such advice, yet patients who did receive this advice were more satisfied with their visit to the doctor (Johansson et al. 2005) . Older patients, men, patients with scheduled rather than unscheduled appointments and those with poorer self-reported health were more likely to receive advice on risk factor reduction. During the interventions period in CIH, recommendations were made that all patients should receive advice for NCD risk factor reduction, rather than restrict this to high-risk individuals.
In the intervention sites, clinicians were more confident in giving advice on smoking, diet and physical exercise (though changes in advice about physical activity did not reach statistical significance). It is of note that while the intervention group was more likely to test serum cholesterol and blood pressure the clinicians were less likely to measure height, hip, waist and skinfold thickness. Clinicians in intervention sites had more access (or possibly more awareness of availability) of resources and used counselling and smoking cessation programmes more often and medication less often than clinical staff in the control areas. The interventions utilised included health education posters for tobacco cessation, improving diet and physical activity, implementing tobacco free policies, point of decision prompts, initiatives to increase physical activity and to improve personal dietary intake by offering healthy canteen food. These interventions would appear to make intervention clinicians more aware of, and more willing, to give psycho-social interventions such as counselling for smoking, diet and physical exercise and referral to community based organisations for physical exercise. It should be noted that staff in the control areas used more pharmacotherapy than those in the intervention areas. A useful lesson may be that while advocating psycho-social interventions such as counselling (which is effective), clinicians should also be encouraged to offer pharmacotherapy as the combination is more effective than either alone.
Previous studies have shown community based interventions had an impact on risk factors in the workplace and community and this study shows further evidence for its effectiveness in clinical areas.
Limitations
Results are based on self-completed questionnaires, which may lead to inaccurate data recording. Although the CIH study was not randomised at the individual level, it did have a control group and a rigorous methodology. Baseline differences were allowed for in a regression analysis and a DiD approach was taken so these results should be considered robust.
CONCLUSION
Nurses working in hospitals and clinics may facilitate interventions to improve public health. Nurses are the largest health workforce and are ideally placed to encourage healthy living through better diet, exercise and tobacco cessation. The most important message in terms of practice is that regardless of the reason for a patient encounter there is an opportunity for a brief discussion of NCD risk factors. As seen in the background section these can be as effective as more time consuming interventions.
Traditionally nurse training has not focussed on public health and nurses, especially in secondary and tertiary hospital settings, have little training on reducing risk factors for NCD. Nursing curricula are however increasingly incorporating public health which is a positive step.
RELEVANCE TO CLINICAL PRACTICE
Interventions such as CIH address the whole population rather than focus on at risk groups. These interventions are relatively cheap partly as they do not require the at risk groups to be identified. Population based interventions with even small effects can have a significant impact on NCD. Nurses are the largest clinical group and are well placed to offer advice and refer to relevant support. 
